0.8g P123 was dissolved in 7.0mL n-butanol solvent, followed by adding 0.7 mL concentrated HNO3 to adjust the pH value under magnetic stirring. Then 0.961g citric acid was added, after stirring for 1 h, 0.1/0.15/0.2/0.25 mmol inorganic source inorganic source Mn(NO3)2· 4H2O was added. The mixture was stirred vigorously for several hours at room temperature and until the suspension form transparent light yellow solution. Then the solution was poured into a Petri dish (diameter 90 mm) to evaporate the solvent at 100 °C for 4 h. For the calcination process, the assynthesized brown powder product was scraped and heated to 150 °C , kept for 4 h (ramp rate 2 °C min -1 ), and then futher heated to 250 °C , kept for 2 h (ramp rate 2 °C min -1 ), finally 350 °C for 2 h (ramp rate 2 °C min -1 ) under air atmosphere, resulting in the highly crystalline mesoporous Mn2O3 product with pore size of 3.2, 4.9, 6.1, and 7.3 nm.
S1 Preparation of Mesoporous Mn2O3
0.8g P123 was dissolved in 7.0mL n-butanol solvent, followed by adding 0.7 mL concentrated HNO3 to adjust the pH value under magnetic stirring. Then 0.961g citric acid was added, after stirring for 1 h, 0.1/0.15/0.2/0.25 mmol inorganic source inorganic source Mn(NO3)2· 4H2O was added. The mixture was stirred vigorously for several hours at room temperature and until the suspension form transparent light yellow solution. Then the solution was poured into a Petri dish (diameter 90 mm) to evaporate the solvent at 100 °C for 4 h. For the calcination process, the assynthesized brown powder product was scraped and heated to 150 °C , kept for 4 h (ramp rate 2 °C min -1 ), and then futher heated to 250 °C , kept for 2 h (ramp rate 2 °C min -1 ), finally 350 °C for 2 h (ramp rate 2 °C min -1 ) under air atmosphere, resulting in the highly crystalline mesoporous Mn2O3 product with pore size of 3.2, 4.9, 6.1, and 7.3 nm.
S2 Characterizations
Field Emission Transmission Electron Microscopy (TEM), high-resolution TEM (HRTEM), and selected-area electron diffraction (SAED) images were conducted using a FEI Tecnai G2 F20 stwin D573 field emission transmission electron microscope operated with an accelerating voltage of 200 kV. Energy dispersive X-ray (EDX) spectra were obtained using a Phillips CM200 TEM instrument (200 kV). Powder X-ray diffraction (XRD) patterns were recorded on a Rigaku 2550 diffractometer with Cu Kα radiation operating at 40 kV and 100 mA (λ = 1.54F18 Å). The X-ray photoelectron spectroscopy (XPS) measurements were collected on an ESCALAB 250 X-ray photoelectron spectrometer with a monochromatic X-ray source (Al Kα hν = 1486.6 eV). N2
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adsorption-desorption isotherms were measured at -196 °C on a NOVA 4200e. Samples were degassed at 120 °C for a minimum of 4 h prior to analysis. The specific surface area and pore size distributions were calculated using the Brunauer-Emmett-Teller (BET) equation and the Barrett-Joyner-Halenda (BJH) model from the adsorption branches. The FT-IR spectra were recorded on a Bruker IFS 66 V/S FTIR spectrometer with KBr pellets as the background. The thermal gravimetric analyses (TG) were obtained on TGA Q500 thermogravimetric analyzer with a heating rate of 10 °C min -1 under a flow of air from 35 to 800 °C. Raman measurements were recorded using a Renishaw Raman system model 1000 spectrometer with a 20 mW aircooled argon ion laser (514.5 nm) as the exciting source. The laser power at the sample position was typically 400 W with an average spot size of 1 m in diameter. Fig. S1 The bonding mode between metal and ligand 
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